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(54) PRODUCTION OF MANGANESE-BASED PEROVSKITE OXIDE THIN FILM 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject oxide thin film having extremely great magnetic resistance effect. 
SOLUTION: This thin film consisting of an Mn-based perovskite oxide of the formula AMn03 (A is at least one metal selected 
from La, Pr, Ca and Sr) is obtained by coating a substrate with an organic solvent solution containing an alkoxide of the metal A 
and an Mn alkoxide or acetyl acetonate or a solution prepared by incorporating the above solution with water in such a 
proportion as to be <1.5 based on the valence of the metal A followed by partial hydrolysis, and then by drying and baking the 
applied solution. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a method of manufacturing a thin film of a PEROFUSU kite type oxide shown by general formula AMn0 3 (however, A 
consists of La, Pr, Ca. and one or more sorts of metal chosen from a group of Sr), A manufacturing method of Mn system 
PEROFUSU kite oxide film characterized by drying and calcinating after applying to a substrate a solution which added and 
carried out partial hydrolysis of the water of 1 .5 or less rate to an organic solvent solution or said solution of an alkoxide of the 
metal A and an alkoxide of Mn to a metaled valence. 

[Claim 2]In a method of manufacturing a thin film of a PEROFUSU kite type oxide shown by general formula AMn0 3 (however, A 
consists of La, Pr, Ca, and one or more sorts of metal chosen from a group of Sr), A manufacturing method of Mn system 
PEROFUSU kite oxide film characterized by drying and calcinating after applying to a substrate a solution which added and 
carried out partial hydrolysis of the water of 1 .5 or less rate to an organic solvent solution or said solution of an alkoxide of the 
metal A, and acetylacetonato of Mn to a metaled valence. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of manufacturing Mn system PEROFUSU kite oxide film which has 

giant magneto-resistance. 

[0002] 

[Description of the Prior Art]Giant magneto-resistance meant that electrical resistance changed a lot, when a magnetic field was 
applied, and it was discovered in metal artificial lattice Fe/Cr. 

[0003]It ranks next to this and giant magneto-resistance is discovered with many Co/Cu, and (Fe, Co, nickel and those alloys) / 
(transition metals, such as the precious metals, such as Cu, Ag, and Au, or Cr, and Ru) artificial lattices. 
[0004]Now, research on the application is also briskly done with research of the mechanism of giant magneto-resistance. 
[0005]About application of giant magneto-resistance, research of the giant magnetoresistance multilayered film which used a 
holding power difference and magnetic anisotropy for the purpose of soft magnetism giant magneto-resistance is progressing. 
[0006]The spin valve giant magnetoresistance by which promising ** of the application to the magnetoresistive head for read-out 
of high-density magnetic recording is carried out is the example of representation. 

[0007]Although giant magneto-resistance was conventionally seen in the metal system, giant magneto-resistance was discovered 
also oxide stock recently (Nature, vol.373, No.2, p.407-409 (1995)). 

[0008]It is thought that discovered Mn system PEROFUSU kite oxide causes tectofacies transition by impression of a magnetic 
field, and a big electrical resistance change produces it 

[0009]Said oxide fabricates and calcinates the powder which mixed and carried out temporary quenching (solid reaction method) 
of an oxide, the carbonate, etc., and produced them, uses it as a sintered compact, and zone melt of it is carried out further, and 
it is manufactured. 
[0010] 

[Problem(s) to be Solved by the Invention]Since it is difficult to combine on a miniaturization, other devices, and a substrate in 
the bulk of Mn system PEROFUSU kite oxide, application ranges, such as a magnetic sensor using giant magneto-resistance, are 
narrow. 

[0011]In order to extend the application range of the giant magneto-resistance of Mn system PEROFUSU kite oxide, thin film 
fabrication which can perform miniaturization and various patterning is desired. 

[0012]However, although the conventional solid phase technique can produce bulk shape, there is a problem that neither 
manufacture of a thin film nor its patterning can be performed. 

[0013]In a solid phase technique, since reaction temperature is high, a gap of the presentation by evaporation of a part of 
ingredient and the fall of the purity by mixing of the impurity from a furnace are caused. 

[0014]On the other hand, although gaseous phase methods, such as a spatter and CVD, can be considered as a method of 
manufacturing a thin film, decompression, a vacuum housing, etc. are needed and a reaction apparatus becomes complicated. 
[0015]In a multicomponent system like Mn system PEROFUSU kite which shows giant magneto-resistance, control of a 
presentation becomes difficult. 

[0016]It is originated in order to solve an aforementioned problem, and composition control is easy for this invention, and an 
object of this invention is to provide the manufacturing method of Mn system PEROFUSU kite oxide film which can carry out 
low^temperature composition. 
[0017] 

[Means for Solving the Problem]This invention is made in order to attain said purpose, namely, general formula AMn03 (however, 
A — La, Pr, and Ca.) from one or more sorts of metal chosen from a group of Sr — becoming, after applying a solution which 
added and carried out partial hydrolysis of the water of 1.5 or less rate to an organic solvent solution or said solution of an 
alkoxide of the metal A of a PEROFUSU kite type oxide shown, and an alkoxide of Mn to a metaled valence to a substrate, It 
dries and calcinates and Mn system PEROFUSU kite oxide film is manufactured. 

[0018]Or after applying to a substrate a solution which added and carried out partial hydrolysis of the water of 1.5 or less rate to 
an organic solvent solution or said solution of an alkoxide of the metal A, and acetylacetonato of Mn to a metaled valence, it 
dries and calcinates and Mn system PEROFUSU kite oxide film is manufactured. 

[0019]Especially as an alkoxy group of a metal alkoxide, although not limited, a methoxy group, an ethoxy basis, a butoxy group, a 
propoxy group, a methoxyethoxy group, an ethoxyethoxy basis, etc. can be used, for example. 

[0020]An alkoxide derivative which replaced a part of alkoxy group with beta **JIKETON, beta **KETO ester, alkanolamine. alkyl 
alkanolamine. organic acid, etc. can also be used. 

[0021 ]As an organic solvent which dissolves a metal alkoxide and acetylacetonato, A metal alkoxide of this system will not be 
limited especially if meltable, but alcohol, such as methanol, ethanol, butanol. propanol, methoxy ethanol, and ethoxyethanol, 
ether, benzene, toluene, xylene, etc. can be used. 

[0022]Arthough a solution of a metal alkoxide or acetylacetonato can be applied to a substrate as it is, a solution which added 
and carried out partial hydrolysis of the water may be applied to a substrate. As for quantity of water to add, in that case. 1 .5 or 
less are desirable to a valence of metal in a system. If 1.5 is exceeded, in a solution, a sludge arises and a homogeneous thin film 
cannot be produced. 

[0023] Spreading to a substrate is performed with a spray coating method, a dip coating method, a spin coat method, etc. 
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[0024] 

[Example]Mn system PEROFUSU kite oxide film obtained by it is concretely explained to be a manufacturing method of Mn 
system PEROFUSU kite oxide film in this invention according to the following examples. However, this invention is not limited 
only to these examples. 
[0025] 

[Example 1] Add metal Sr to superfluous dry ethanol, heat and flow back it, it was made to react, and the ethanol solution of Sr 
ethoxide was prepared. 

[0026]adding La isopropoxide and Mn ethoxide to said solution so that it may become a rate of La 1 _ x Sr x Mn0 3 (x= 0.17) — the 
ethoxyethanol of ethanol and equivalent weight further — in addition, it heated and flowed back. 

[0027]This solution was applied to the Si substrate by the spin coater, and it dried at 1 10 **. After repeating said spreading / dry 
operation 5 times, it calcinated at 800 ** for 2 hours, and the La^S^MnOs PEROFUSU kite thin film was produced. 
[0028]The X diffraction figure of the thin film produced to drawing 1 is shown. A diffraction peak shows that it is an Laj- 
x Sr x Mn03 PEROFUSU kite phase. The measurement result of the magnetic resistance of this thin film is shown in drawing 2 . 
When the magnetic field was applied, resistance fell rapidly, and giant magneto-resistance was shown. 
[0029] 

[Example 2] Add metal Ca to superfluous dry ethanol, heat and flow back it, it was made to react, and the ethanol solution of Sr 
ethoxide was prepared. Pr isopropoxide and Mn ethoxide were added to said solution so that it might become a rate of Prj_ 
x Ca x Mn0 3 (x= 0.3), ethanol, equivalent weight of ethoxyethanol, and ethyl acetoacetate of all the metal and equimolar were added 
further, and heating and flowing back of were done. 

[0030]Twice as many 1-mol water as this was added to said solution to the valence of all the metal, and it heated and flowed 
back further. The obtained solution was applied to the Si substrate by the spin coater, and it dried at 1 10 **. After repeating said 
spreading / dry operation 5 times, it calcinated at 800 ** for 2 hours, and the Pr 1 _ x Ca x Mn0 3 PEROFUSU kite thin film was 
produced. 

[0031 ]The X diffraction figure of the thin film produced to drawing 3 is shown. A diffraction peak shows that it is a Pr 1 _ x Ca x Mn0 3 
PEROFUSU kite phase. The measurement result of the magnetic resistance of this thin film is shown in drawing 4 . When the 
magnetic field was applied, resistance fell rapidly, and giant magneto-resistance was shown. 
[0032] 

[Effect of the Invention]It comprises this invention, as shown above. 
Therefore, an effect which is indicated below is done so. 

[0033] Since a thin film is produced from the solution with which composition metal was mixed homogenously, compared with the 
conventional solid phase technique, production of the manufacturing method of Mn system PEROFUSU kite oxide film of this 
invention at low temperature is attained. 

[0034]This will prevent hot impurity penetration, while becoming saving of energy expenditure, such as a baking apparatus. In this 
method, since a thin film is easily producible, it can miniaturize as a magnetic sensor, and it produces directly at the circuit board. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an X diffraction figure of the produced thin film. 

[Drawing 2] It is the graph which showed the resistance change by the impression magnetic field of the produced thin film. 
[Drawing 3] h is an X diffraction figure of the produced thin film. 

[Drawing 4] h is the graph which showed the resistance change by the impression magnetic field of the produced thin film. 



[Translation done.] 
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